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Relationship Between Childhood Behavioral Disturbance  
and Later Schizophrenia in the New York High-Risk Project
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Objective: An association between childhood behavioral disturbance and adulthood
schizophrenia has been seen previously in retrospective or follow-back studies and in pro-
spective studies. The authors examined the relationship between childhood behavioral
problems and adulthood schizophrenia-related psychoses. Because a high rate of child-
hood behavioral problems is known to be associated with adult substance abuse, these
analyses controlled for substance abuse. Method: The subjects of this investigation (N=
185) were offspring of parents with schizophrenia or affective disorder and of normal par-
ents from the New York High-Risk Project (sample A). Data on childhood behavioral prob-
lems were obtained in a parent interview at initial assessment in 1971–1972. Adulthood
outcomes (schizophrenia-related psychoses, affective disorders, anxiety disorders, sub-
stance abuse) were based on lifetime axis I diagnoses according to the Research Diagnos-
tic Criteria. Results: Substance abuse had a significant interaction with the clinical out-
come groups. In subjects without substance abuse, those with schizophrenia-related
psychoses had exhibited significantly more behavioral problems as children than had adult
offspring with affective or anxiety disorder or with substance abuse only or no disorder.
Conclusions: These results support the view that schizophrenia-related psychoses can
be followed back to early behavioral disturbances. The confounding effects of substance
abuse should be statistically controlled in studies of longitudinal associations between
childhood behavioral disturbance and axis I outcomes. 

(Am J Psychiatry 1999; 156:525–530)

One of the major goals of schizophrenia research in
the past three decades has been the identification of
precursor symptoms and areas of dysfunction before
the manifestation of schizophrenia. Psychological and
neurodevelopmental abnormalities in preschizo-

phrenic persons have repeatedly been described, and it
is now well established (1–3) that early signs of the dis-
order can be found during infancy. Presumably, these
neuropsychological domains influence the individual’s
interpersonal functioning and behavior. Consistent
with this assumption are results from earlier investiga-
tions using retrospective designs (e.g., reference 4) or
follow-back designs (e.g., references 5–7) that have
shown behavioral deviations in children who later de-
veloped schizophrenia, years before the onset of overt
psychosis. Prospective studies (8, 9) have confirmed as-
sociations between childhood developmental charac-
teristics, including behavioral abnormalities, and
adulthood onset of schizophrenia. But still, there is
some question with respect to specificity, i.e., whether
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behavioral disturbances precede only schizophrenia or,
rather, indicate general psychiatric difficulty in adult-
hood. Some investigators have found that schizo-
phrenic individuals can be distinguished from patients
with other mental disorders and nonpsychiatric groups
by early behavioral abnormalities (8), whereas others
have failed to do so (10, 11).

In a 20-year follow-up of school children by Cham-
pion et al. (12), behavioral disturbance was shown to
be related to a markedly higher rate of severely nega-
tive life events in adulthood. Such events, in turn,
might put these subjects at greater risk for various
psychiatric disorders in adult life. Children who dis-
play behavioral problems are also known to be at
higher risk for developing externalizing disorders,
such as alcohol and drug abuse (13–16). While rates
of substance abuse are considerable in schizophrenia
and affective disorder (17, 18), the effect of this co-
morbidity with respect to early behavioral abnormali-
ties is unclear.

The high-risk method was developed to assess early
social, psychological, and biological characteristics in
individuals with higher than average risk of mental dis-
orders, before the onset of psychopathology, by using
a prospective, longitudinal research design. The advan-
tages of the high-risk design have been put forward
many times (e.g., reference 19). Children at risk for
schizophrenia by virtue of having at least one schizo-
phrenic parent behave differently at school from other
children in that they present greater disharmony, less
scholastic motivation, and more emotional instability
than comparison subjects (20). In the New York High-
Risk Project, which began in 1971, offspring of schizo-
phrenic and affectively ill parents have been followed
from childhood to midadulthood. The project thus
provides a valuable opportunity to prospectively com-
pare behavioral antecedents of a broad range of adult-
hood psychiatric disorders. The purpose of this analy-
sis was to examine longitudinal associations between
childhood behavioral problems reported by the par-
ents at the initial assessment, when the children were
on average 9.5 years old, and clinical outcomes after
25 years of follow up, with consideration of patterns
of comorbidity with substance abuse.

METHOD

Subjects

The subjects of this report are members of the initial sample (sam-
ple A) of the two-sample longitudinal New York High-Risk Project,
which is described fully elsewhere (21, 22). This report is based on
data for offspring of schizophrenic, affectively disordered, and nor-
mal comparison parents who were available for assessment at two
measurement times: 1) in childhood, at a mean age of 9.48 years,
and 2) in adulthood, at a mean age of 32.37 years.

The mentally ill parents were ascertained through records of pa-
tients consecutively admitted to six hospitals in New York state. Pa-
tients who were married, were white, spoke English, passed diagnos-
tic exclusion criteria, and had at least one child between the ages of
7 and 12 were eligible for the study. Subsequent diagnostic assess-
ments of these parents were made by using the Schedule for Affective
Disorders and Schizophrenia—Lifetime Version (SADS-L) (23) and
the Research Diagnostic Criteria (RDC) (24). Normal comparison
families were secured through school systems that were chosen to re-
flect the characteristics of the community from which the patient
parents came. Parents in these families were screened to ensure that
they had not received or required treatment for a psychiatric disor-
der. In all groups, the offspring were free of psychiatric impairment
at intake into the study (1971–1972). After complete description of
the study to the subjects, written informed consent was obtained. Ta-
ble 1 displays the numbers, ages, and gender composition of the 185
sample A subjects present for the two measurement times. (Of 188
subjects with adulthood follow-up, three who missed part of the
childhood assessment are not included in these analyses.)

Measures

Parents’ report on behavioral problems in childhood. At the first
round of testing in 1971–1972, a parent interview, concerned with
early life characteristics of the offspring, was administered to the
well parent in the groups with mentally ill parents and usually to the
mother in the group of normal comparison subjects. The items of
this interview were submitted to a principal components analysis,
and the factors were rotated to simple structure by using the
OBLIMIN oblique rotation (25). Rotation of different numbers of
factors was investigated, and a two-factor solution was considered
the most interpretable. The first factor reflects the parents’ reports of
childhood behavior, while the second indicates when developmental
milestones occurred. Behavioral items were scored in the direction of
no problems; therefore, high values indicate good childhood behav-
ior. In an earlier investigation (26), the same factor was used as a me-
diating variable in a path analysis model. For this report, the items
of the behavior factor with a loading greater than 0.45 were summed
to create a composite variable called “childhood behavior.” The
highest-loading items that met this criterion were 1) Are there any
behavior or discipline problems at home? 2) Has child always gotten
along well with brothers and sisters? 3) Has child fought much with
others? 4) Has child had temper tantrums? 5) Has child always got-
ten along well with others? These items measure presence or ab-
sence, and some are based on ordinal scores (0–2). We cannot attach
a meaning to a score, but we can compare direction and magnitude
on composite variables. Low scores represent more behavioral prob-
lems, and high scores represent few behavioral problems.

The mean score for the 185 subjects in this analysis for “child-
hood behavior” was 6.67 (SD=1.60; minimum=1.00, maximum=
8.00). The childhood behavior variable mainly represents externaliz-
ing behaviors. Items reflecting other behavioral domains, such as so-
cial withdrawal (e.g., Does child usually prefer to play with other
children or alone? Does child have any best friends?), did not yield
sufficiently high loadings and therefore could not be included in the
behavior variable used in this investigation.

Diagnostic assessment of the offspring. Lifetime RDC diagnoses
(24) of adulthood axis I disorders were assigned on the basis of
SADS-L interviews (23) administered on three separate occasions
(for details, see references 22 and 27). For this paper, a hierarchical
variable for clinical outcome was defined as follows: 1) schizophre-
nia-related psychoses, including schizophrenia, mainly schizo-

TABLE 1. Number, Sex, and Ages at Childhood and Adulthood
Assessments of Offspring of Parents With Schizophrenia or
Affective Disorders and Normal Comparison Parents

Parental 
Group

Offspring Characteristic

Age at Assessment 
(years)

Sex Childhood Adulthood

N Male Female Mean SD Mean SD

Schizophrenia 54 27 27 9.65 1.68 32.67 1.70
Affective

disorders 40 15 25 9.45 1.74 32.53 1.84
Comparison 91 51 40 9.40 1.68 32.12 1.72
Total 185 93 92 9.48 1.69 32.37 1.75
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phrenic schizoaffective disorder, and unspecified psychosis; 2) inter-
nalizing disorders, including psychotic and nonpsychotic affective
disorders (mainly affective schizoaffective disorder, major depres-
sion, bipolar I disorder, bipolar II disorder, hypomania, and intermit-
tent depression), anxiety disorders (generalized anxiety disorder,
panic disorder, phobic disorder), or both; or 3) substance abuse only
(drug and/or alcohol abuse with no other comorbid disorder) or no
psychiatric disorder.

On the basis of findings from earlier studies, we had the following
hypotheses:

1. Offspring of schizophrenic parents were expected to have a
higher rate of childhood behavioral problems than offspring of nor-
mal comparison parents.

2. Subjects who developed schizophrenia-related psychoses were
expected to have had more childhood behavioral problems than
those with affective and/or anxiety disorders and those with sub-
stance abuse only or no disorder.

3. Subjects with substance abuse were expected to have had more
childhood behavioral problems than those without substance abuse.

Statistical analysis. For these analyses, we studied 185 subjects
who had both complete parental reports of childhood behavior and
follow-ups yielding adulthood clinical diagnoses. For comparisons
of adulthood clinical outcome by parental diagnostic group and of
substance abuse by clinical outcome group, we calculated chi-square
statistics, applying Fisher’s exact test when cell sizes were small. We
applied simple factorial analysis of variance (ANOVA) (28), using
childhood behavior as the dependent variable. Where appropriate,
the Tukey honestly significant difference test (28) with adjustment
for multiple comparisons was used to examine group differences. A
significance level of 0.05 was used for all statistical tests, and two-
tailed tests were applied.

RESULTS

Adulthood Clinical Outcome and Parental Diagnosis

Schizophrenia occurred only in the offspring of
schizophrenic parents, and the rate of schizophrenia-
related psychoses as a whole differed significantly be-
tween that group (18.5%, 10 of 54) and the offspring
of the normal comparison parents (1.1%, one of 91)
(p<0.001). The broad category of schizophrenia-re-
lated psychoses did not differ significantly between
the offspring of the schizophrenic and affective disor-
ders groups because of the high rate of schizoaffective
disorder in the offspring of the affectively disordered
parents (10.0%, four of 40). However, it did signifi-
cantly distinguish the offspring of the affectively dis-
ordered parents and the offspring of the normal com-
parison parents (p=0.03). The other clinical outcome
categories did not differ in the three parental diagnos-
tic categories.

Adulthood Clinical Outcome and Substance Abuse

Table 2 shows the rates of substance abuse in each
of the adulthood outcome categories (schizophrenia-
related psychoses, affective and/or anxiety disorders,
and substance abuse only or no disorder). The rates
of substance abuse were significantly higher in both
the group with schizophrenia-related psychoses and
the group with affective and/or anxiety disorders
than in the group with substance abuse only or no
disorder. Additionally, the difference between the

groups with schizophrenia-related psychoses and with
affective and/or anxiety disorders was significant.

Childhood Behavior and Parental Diagnosis

We expected higher rates of childhood behavioral
problems in the offspring of schizophrenic parents
than in the offspring of parents with affective disor-
ders or offspring of normal comparison subjects. The
mean scores for childhood behavior were as follows:
offspring of schizophrenic parents, 6.30 (SD=1.63);
offspring of parents with affective disorders, 6.68
(SD=1.55); and offspring of normal comparison par-
ents, 6.89 (SD=1.58). Lower scores reflect a greater
number of behavioral problems reported by the par-
ents. A one-way ANOVA for the parental diagnostic
groups showed no group differences (F=2.38, df=2,
182, p=0.10).

Childhood Behavior and Adulthood Clinical Outcome

Table 3 shows childhood behavior scores in relation
to adulthood clinical outcome, by presence or absence
of substance abuse.

A three-way ANOVA using childhood behavior as
the dependent variable and clinical outcome, substance
abuse, and gender as the independent variables yielded
a significant main effect for clinical outcome (F=4.97,
df=2, 173, p=0.008), with schizophrenia-related psy-
chosis having the lowest mean score for childhood be-
havior, and a significant interaction between clinical
outcome and substance abuse (F=4.18, df=2, 173, p=
0.02). Inspection of the mean scores for childhood be-
havior for the subjects with substance abuse showed
no differences between the clinical outcome groups,
while the mean scores for the subjects without sub-
stance abuse showed systematic differences. Therefore,
we examined the differences in childhood behavior for
the clinical outcome groups after excluding subjects
with substance abuse from all diagnostic categories.
We pooled across gender since it had neither a signifi-

TABLE 2. Rates of Substance Abuse, by Adulthood Psychiat-
ric Diagnoses, in Offspring of Parents With Schizophrenia or
Affective Disorders and Normal Comparison Parents

Offspring 
With

Substance 
Abuse

Offspring 
Without 

Substance 
Abuse

Adulthood Clinical Outcomea N % N %

Schizophrenia-related
psychosis (N=15) 10 67b 5 33

Affective and/or anxiety
disorder (N=88) 35 40c 53 60

Substance abuse only or no 
disorder (N=82) 16 20 66 80

a Based on RDC diagnoses.
b Significantly higher than the rate for the group with affective or

anxiety disorders (χ2=3.77, df=1, p≤0.05) and the group with sub-
stance abuse only or no disorder (p≤0.001, Fisher’s exact two-
tailed test).

c Significantly higher than the rate for the group with substance
abuse only or no disorder (χ2=8.30, df=1, p≤0.01).
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cant main effect nor an interaction with any of the
other variables. After exclusion of the subjects with
substance abuse, a one-way ANOVA with clinical out-
come as the independent variable indicated that child-
hood behavior significantly differentiated the outcome
groups (F=4.20, df=2, 121, p=0.02). Tukey honestly
significant difference pairwise multiple comparison
tests supported our hypothesis that subjects who devel-
oped adulthood schizophrenia-related psychoses dis-
played significantly more behavioral problems in
childhood than those with adulthood affective and/or
anxiety disorders (p=0.02) or those with substance
abuse only or no disorder (p=0.01).

To address the question of the specificity of child-
hood problem behaviors that are associated with
schizophrenia versus those associated with internaliz-
ing disorders, we performed chi-square analyses on the
individual items composing the childhood behavior
variable. We found no significant difference for any of
the behavior items between the group with adulthood
schizophrenia-related psychoses and the group with af-
fective and/or anxiety disorders.

DISCUSSION

The New York High-Risk Project provided a rare
opportunity to examine possible differences among the
three parental risk groups with respect to childhood
behavioral disturbances and, more important, the rela-
tionship between such disturbances and different psy-
chiatric outcomes in adulthood. It is essential to note,
however, that as core schizophrenia occurred only in
the offspring of schizophrenic parents and the even
broader category of schizophrenia-related psychoses
was very rare (1.1%) in the normal comparison group
(22, 27), no inferences can be drawn about a predictive
relationship between childhood behavioral problems
and later development of these diagnoses in the general
population. This caution is not applicable to the other
outcome categories, whose rates did not differ in the
three parental risk groups.

Although the hypothesized differences between the
parental risk groups with respect to childhood behav-
ior problems were not found, several other significant
relationships did emerge, especially when the influence
of substance abuse was taken into account. While sub-
stance abuse showed a significant interaction with our

outcome groups, it is notable that in the group with
adulthood schizophrenia-related psychoses, childhood
behavioral problems were greater among subjects
without substance abuse (mean score=5.22) than those
with comorbid substance abuse (mean score=6.34).
(Lower scores reflect more behavioral problems.) Car-
penter and colleagues (29) have described a deficit
form of schizophrenia, in which low rates of substance
abuse and early manifestation of the disorder are typi-
cal. Our subjects with adulthood schizophrenia-related
psychoses but no substance abuse, who exhibited the
most marked behavioral abnormalities in childhood,
might have such a deficit form of schizophrenia. To in-
vestigate group differences in schizophrenia-related
psychoses, we looked at the ages at onset of psychosis
in subjects with and without substance abuse. The
mean ages at onset in the subjects with schizophrenia-
related psychoses with substance abuse and schizo-
phrenia-related psychoses without substance abuse
were 21.30 years (SD=5.25) and 17.60 years (SD=
3.65), respectively. However, to be less speculative, we
would need to rate our subjects with schizophrenia-re-
lated psychoses for the deficit syndrome. In the other
outcome groups (affective/anxiety disorders and sub-
stance abuse only or no disorder), as shown in table 3,
more behavioral problems in childhood were exhib-
ited by subjects with substance abuse than by those
without.

Our findings show considerable consistency with the
results of prior investigations on behavioral problems
as antecedents to schizophrenia (e.g., references 7, 30,
and 31) and research pointing to childhood behavioral
problems as precursors of the onset of substance use
during adolescence (17), substance use disorders gen-
erally (15, 16, 32), and alcoholism specifically (e.g.,
references 33 and 34). The need for more investigation
into the relationships among childhood behavioral
problems, substance abuse, and other psychiatric out-
comes is demonstrated by 1) our finding of significant
interactions among these three dimensions and 2) the
observation that subjects without substance abuse who
later developed schizophrenia-related psychoses had
significantly more childhood behavioral problems than
those who developed affective and/or anxiety disorders
or no mental disorder.

One possible limitation of the analyses could be the
exclusive reliance on parents as a source of data on
childhood behavior. While data from additional

TABLE 3. Relation of Childhood Behavior to Adulthood Psychiatric Diagnoses in Offspring of Parents With Schizophrenia or Af-
fective Disorders and Normal Comparison Parents, by Presence or Absence of Substance Abuse

Adulthood Clinical Outcomea

Score for Childhood Behavior (lower score indicates more behavioral problems)

Offspring With
Substance Abuse (N=61)

Offspring Without
Substance Abuse (N=124) Total

Mean SD 95% CI Mean SD 95% CI Mean SD 95% CI

Schizophrenia-related psychosis (N=15) 6.34 1.57 5.22–7.47 5.22 2.58 2.02–8.42 5.97 1.95 4.89–7.05
Affective and/or anxiety disorder (N=88) 5.91 2.12 5.19–6.64 6.89 1.10 6.58–7.19 6.50 1.65 6.15–6.85
Substance abuse only or no disorder (N=82) 6.94 1.61 6.08–7.80 7.00 1.38 6.66–7.34 6.99 1.42 6.68–7.30
All outcomes (N=185) 6.25 1.94 5.76–6.75 6.88 1.36 6.64–7.12 6.67 1.60 6.44–6.91
a Based on RDC diagnoses.
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sources might have improved the validity of these as-
sessments, the parental ratings reflect the subjective at-
titude of the parent toward the child and may be con-
sidered to provide information about the parent-child
interaction and, thus, the family climate in which the
child was brought up. The factor reflecting childhood
behavior, based on parental ratings, has been used pre-
viously in the New York High-Risk Project in an ex-
amination of the relationship of life-history variables
to various pathological outcomes (26). That analysis
revealed a negative relationship between a high score
on the factor (reflecting good child behavior) and hos-
pitalization for psychiatric disorders by a mean age of
27, indicating that subjects with a low frequency of
childhood behavioral problems are unlikely to be hos-
pitalized for mental disorder in young adulthood. The
results presented here give further and stronger evi-
dence of a remarkable degree of continuity over a long
time period involving both a major change in environ-
ment and multiple life transitions. Teachers’ reports
(30) have also been shown to constitute an important
and reliable source of information on childhood be-
havior. Although our data examined here came from
the parents, an earlier New York High-Risk Project re-
port noted that teachers’ ratings of problem behavior
in school (20) described young adolescent subjects at
risk for schizophrenia as “unpleasant, unpopular, neg-
ativistic, maladjusted, nervous and low motivated”
compared with normal comparison subjects. Thus,
teachers’, as well as parents’, reports have indicated a
higher frequency of behavioral problems in the off-
spring of schizophrenic parents than in the normal
comparison children in this sample.

Another potential limitation of these analyses is that
externalizing behavioral problems may be an overt ex-
pression of different underlying etiopathic entities
linked to different developmental pathways and disor-
ders and that the childhood behaviors considered here
are rather crude and unspecific. However, these behav-
iors were not chosen arbitrarily but were derived from
a factor analysis, and our results are consistent with
well-established findings from child psychiatric studies
(35) showing that parents can more reliably detect ex-
ternalizing behaviors than internalizing processes or
more complex features, such as social competence.
Also important to point out is that the childhood be-
havior variable does not relate to the concept of con-
duct disorder in childhood, which is characterized by
antisocial and aggressive behavior (36). Thirteen sub-
jects (7%) from our sample here received the diagnosis
of “conduct disorder in their past” during the first di-
agnostic follow-up in the New York High-Risk
Project, when they were in their early 20s. Their mean
score for childhood behavior (7.08) did not differ from
the mean for the group with substance abuse only or
no disorder. However, only one of those subjects devel-
oped schizophrenia-related psychosis with comorbid
substance abuse, four were diagnosed with affective
disorder and substance abuse, one was diagnosed with
pure substance abuse, one was diagnosed with affec-

tive and anxiety disorders, and six did not develop any
adulthood psychiatric disorder.

Nonwhites were not part of the original samples in
the New York High-Risk Project, which were obtained
at the beginning and middle of the 1970s. Our conclu-
sions are thus limited to Caucasian (white) popula-
tions. Also, as noted earlier, the findings with respect
to schizophrenia-related psychoses cannot be general-
ized beyond the offspring of schizophrenic parents.

In summary, our results support the view that in off-
spring of schizophrenic parents, schizophrenia-related
psychoses can be followed back to early disturbances
and suggest that childhood behavioral problems have
links to adulthood psychopathology. At this point it re-
mains to be explored whether the types of childhood
behavioral disturbances considered here are related to
other dysfunctions, such as attentional deviance and
affective abnormalities, which have previously been re-
ported to distinguish subjects at high risk for schizo-
phrenia and preschizophrenic persons from normal
comparison subjects. However, regardless of parental
risk group, children characterized by early behavioral
dysfunction also seem to be more likely to develop
other psychiatric disorders in adulthood than subjects
free of such childhood problems.
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